Contrasting patterns in the invasions of European terrestrial and freshwater habitats by alien plants, insects and vertebrates by Pyšek, Petr et al.
 1 
Appendix S1. Overview of the numbers of naturalized alien species occurring in European terrestrial and aquatic habitats. Total number of species recorded/alien species density (number of species per log 
habitat area) are shown. Note that species totals may exceed the sum of habitat species numbers since some species occur in more than one habitat. Regions within taxonomic groups are listed alphabetically. 
Abbreviations of taxonomic groups: ins ± insects, mam ± mammals, her ± herptiles; x ± habitat not present. Blank cells indicate that no naturalized alien species are reported from the habitat in the given region. 
See text for full names of habitats. 
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Data sources 
Canary Islands plant 214 17/8.1 1/9.3 8/74.3 5/16.6 28/8.5 44/13.3 20/6.7 20/6.8 10/3.3 157/65.6 0 Sanz-Elorza et al. 2004 
Corsica plant 145 30/23.7 10/15.7 55/65.4 1/1.8 24/7.4 19/5.6 17/5.0 10/3.3 137/48.2 138/66.8 90 
Tutin et al. 1964-1980, Gamisans & Jeanmonod 
1993, Jeanmonod & Burdet 1996, Lambdon et 
al. 2004 unpubl. 
Crete plant 120 8/8.8  31/141.5  1/0.3 7/2.2 4/1.2 4/1.6 22/7 72/36.4 9 
Tutin et al. 1964-1980, Turland et al. 1993, 
Chilton & Turland 1997, Chilton & Turland 
2001, Lambdon et al. 2004 unpubl. 
Cypus plant 28 2/1.1  8/9  1/0.3 5/1.6 3/0.9 5/1.9 25/6.9 25/9.2 8 Alziar 1985, Meikle 1985 
Czech Republic plant 159 x 12/4.9 47/18.9 6/3.3 99/26.3 58/17.6 108/24.5 55/18.2 37/8 134/37.7 70 Sádlo et al. 2007 
England plant 293 39/14.6 10/4.3 22/9 2/0.7 33/7.2 66/18.6 67/17.2 35/10.1 170/35.4 136/33.9 213 Hill et al. 2005 
Ionian Islands plant 13   5/8.7 1/6 1/0.4 1/0.4  1/0.6 6/2.1 8/5.3 15 Hansen 1982, Phitos & Dambolt 1985, Georgiou 1988, Panitsa et al. 1994 
Italy plant 449 21/6.8 26/8.7 123/40.6  17/4.1 12/2.9 44/8.9 15/3.7 133/26.4 263/66 0 Celesti-Grapow et al. 2009 
Mediterranean islands plant 390 35 9 59 1 25 27 6 12 86 191 497 Tutin et al. 1964-1980, Lambdon et al. 2004 unpubl. 
Northeast Aegean Islands plant 24 1/0.8  12/39.9 1/3.3  1/0.4  1/0.6 5/1.7 13/9.2 4 Rechinger 1943, Meikle 1954, Christodoulakis & Georgiadis 1990, Hansen & Nielsen 1993 
Pelagie Islands and Ustica plant 16 1/3.3  2/6.6  1    3/3.2 16/27.4 3 Di Martino 1963, Catanzaro 1965, Ronsisvalle 1972, Di Martino & Perrone 1974 
Riou Archipelago plant 56 2  13  1 3 1  8 23 163 Médail & Vidal 1998 
Sardinia plant 121 13/6.5 7/4.3 35/21.3  30/8.1 16/4.5 3/0.8 8/3 25/6.3 87/32.2 61 
Martinoli 1955, Milia & Mossa 1977, Viegi 
1993, Camarda 1998, Lambdon et al. 2004 
unpubl. 
Spain plant 351 43/14.9 8/2.5 29/9 8/3.3 58/12.2 68/13.8 24/4.7 22/5.4 38/7.1 227/60.4 0 Sanz-Elorza et al. 2004 
Tuscan Archipelago plant 29 2/6.6  10/33.2  6/3.5 6/3.5 2/1.1 2/2 9/6 27/23.8 0 Viegi & Cela Renzoni 1981 
Austria ins 246 x  1/0.4  9/2.2 3/0.9 50/10.9 1/0.3 100/23.4 126/36.9 5 Essl & Rabitsch 2002 
Balearic islands ins 42     2/0.8 2/0.7 4/1.3 1/0.7 18/5.3 22/10.4 1 A. Roques, unpublished 
Belgium ins 212 2/1.5 2/1.1 2/1  12/3.4 10/4 54/14.2 1/0.3 85/20.5 122/33.2 0 A. Roques, unpublished 
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Corsica ins 124   1/1.2  2/0.6 2/0.6 17/5  78/27.4 57/27.6 3 A. Roques, unpublished 
Croatia ins 84  1/0.4 2/0.8  3/0.8 5/1.3 11/2.6  34/7.9 53/17.2 3 A. Roques, unpublished 
England ins 200 10/3.7 2/0.9  2/0.7 9/2 10/2.8 99/25.4  131/27.3 21/5.2 87 Hill et al. 2005 
Estonia ins 111     3/0.9 4/1.1 20/4.6  29/7.1 82/28.8 0 A. Roques, unpublished 
France ins 542 1/0.3 2/0.6 3/0.9 1/0.4 21/4.2 27/6.1 105/20.4 2/0.5 315/58.8 206/47.9 11 A. Roques, unpublished 
Germany ins 475 1 /0.4 3/0.9 3/0.9  22/4.7 27/7.5 84/16.7 3/0.8 203/38.9 254/58.6 4 A. Roques, unpublished 
Latvia ins 91     3/0.8 2/0.5 10/2.3  25/5.8 69/24.6 1 A. Roques, unpublished 
Luxemburg ins 59 1/3.3  1/1.2  2/0.8 4/2.5 19/6.4 1/0.6 19/6.2 40/17.9 0 A. Roques, unpublished 
Poland ins 195 1/0.6    15/3.4 9/2.7 36/7.3 2/0.6 58/11.1 127/32.7 1 A. Roques, unpublished 
Slovakia ins 95 x    2/0.6 7/2.1 18/4.2  39/9 53/16 2 A. Roques, unpublished 
Spain ins 268 2/0.7 2/0.6 3/0.9  13/2.7 15/3 54/10.7 3/0.7 123/23.1 124/33 8 A. Roques, unpublished 
Switzerland ins 303 x 1 1 1 14 18 68 1 130 152 8 Kenis 2005 
Austria her 2 x 1/0.4 1/0.4    1/0.2 1/0.3 1/0.2  0 Gasc et al. 1997, Lever 2003,  Cox et al. 2006 
Azores her 2 1 1 1 1 1 1 2  2 1 0 Gasc et al. 1997, Lever 2003,  Cox et al. 2006 
Balearic Islands her 13 3/2 6/16.2 6/16.2 3/10 6/2.5 6/2.2 10/3.2 7/3.7 12/3.5 3/1.3 0 Gasc et al. 1997, Lever 2003,  Cox et al. 2006 
Belgium her 3  3/1.6 3/1.5 3/1.6 2/0.6  3/0.8 1/0.3 3/0.7 3/0.8 0 Gasc et al. 1997, Lever 2003,  Cox et al. 2006 
Canary Islands her 4 1/0.5 2/18.6 2/18.6 1/3.3 1/0.3 1/0.3 1/0.3 2/0.7 4/1.3 1/0.4 1 Gasc et al. 1997, Lever 2003,  Cox et al. 2006 
Croatia her 1     1/0.3  1/0.2 1/0.3 1/0.2  0 Gasc et al. 1997, Lever 2003,  Cox et al. 2006 
Czech Republic her 6 x 2/0.8 2/0.8   3/0.9  4/1.3   0 %DUXã	2OLYD0OtNRYVNê	6WêEOR 
Denmark her 1  1/0.4 1/0.4 1/0.4   1/0.3   1/0.3 0 Gasc et al. 1997, Lever 2003,  Cox et al. 2006 
France her 11 2/0.6 8/2.5 8/2.4 5/1.9 6/1.2 3/0.7 8/1.6 6/1.5 8/1.5 5/1.2 0 Gasc et al. 1997, Lever 2003,  Cox et al. 2006 
Germany her 2  2/0.6 2/0.6 2/0.7 2/0.4 1/0.3 2/0.4 1/0.3 2/0.4 2/0.5 0 Gasc et al. 1997, Lever 2003,  Cox et al. 2006 
Gibraltar her 1  1 1        0 Gasc et al. 1997, Lever 2003,  Cox et al. 2006 
Greece her 2  1/0.4 1/0.4 1/0.5 1/0.2 1/0.2 2/0.5 1/0.3 1/0.2 2/0.6 0 Gasc et al. 1997, Lever 2003,  Cox et al. 2006 
Israel her 2  1 1 1      1 0 Gasc et al. 1997, Lever 2003,  Cox et al. 2006 
Italy her 10 1/0.3 6/2 6/2 4/2.1 4/1 3/0.7 6/1.2 5/1.2 6/1.2 3/0.8 0 Gasc et al. 1997, Lever 2003,  Cox et al. 2006 
Madeira her 2 1 1 1 1 1 1 1 1 2 1 0 Gasc et al. 1997, Lever 2003,  Cox et al. 2006 
Malta her 2 1/13.4    2/1.4 1/0.7  1/0.7 2/0.9  0 Gasc et al. 1997, Lever 2003,  Cox et al. 2006 
Netherlands her 5  5/1.8 5/1.7 3/1.3 2/0.5 1/0.4 3/0.9 1/0.3 3/0.7 2/0.6 0 Gasc et al. 1997, Lever 2003,  Cox et al. 2006 
Poland her 1   1/0.3 1/0.4  1/0.3 1/0.2    0 Gasc et al. 1997, Lever 2003,  Cox et al. 2006 
Portugal her 2 2/0.8    1/0.3 2/0.5 1/0.2  2/0.4  0 Gasc et al. 1997, Lever 2003,  Cox et al. 2006 
Spain her 17 3/1 13/4.1 13/4 8/3.3 8/1.7 6/1.2 13/2.6 4/1 11/2.1 5/1.3 0 Gasc et al. 1997, Lever 2003,  Cox et al. 2006 
Switzerland her 2 x 1 1  1 1 1  1 1 0 Gasc et al. 1997, Lever 2003,  Cox et al. 2006 
United Kingdom her 14 1/0.3 11/3.6 11/3.6 9/2.4 8/1.6 3/0.7 12/2.8 4/1 11/2.3 6/1.5 0 Gasc et al. 1997, Lever 2003,  Cox et al. 2006 
Austria bird 5 1/3.3 3/1.2 3/1.1    2/0.4  4/0.9 1/0.3 0 Mitchell-Jones et al. 1999, Long 2003 
Czech Republic bird 11 x 4/1.6   5/1.3 3/0.9 3/0.7  7/1.5 2/0.6 0 +XGHFHWDO+XGHF	âĢDVWQêMlíkovský & Stýblo 2006 
England bird 35  19/8.2  2/0.7 7/1.5 2/0.6 13/3.3  18/3.8  0 Hill et al. 2005 
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Germany bird 10 2/0.8 6/1.8 6/1.8    4/0.8  6/1.2 1/0.2 0 Mitchell-Jones et al. 1999, Long 2003 
Italy bird 9  1/0.3 4/1.3 1/0.5 1/0.2 3/0.7 3/0.6 1/0.3 6/1.2 3/0.8 0 Mitchell-Jones et al. 1999, Long 2003 
Switzerland bird 6  5 5    1  4  0 Mitchell-Jones et al. 1999, Long 2003 
Albania mam 1 1/0.4 1/0.4 1/0.4    1/0.3   1/0.4 0 Mitchell-Jones et al. 1999, Long 2003 
Andorra mam 1 x 1/3.3 1/3.3    1/0.6   1/8.1 0 Mitchell-Jones et al. 1999, Long 2003 
Austria mam 9 x 6/2.3 6/2.2 2/0.9 2/0.5 2/0.6 6/1.3 1/0.3 2/0.5 1/0.3 0 Mitchell-Jones et al. 1999, Long 2003 
Belarus mam 5 x 5 5 1   3  1 1 0 Mitchell-Jones et al. 1999, Long 2003 
Belgium mam 9 3/2.3 6/3.2 6/3 2/1.1 2/0.6 2/0.8 6/1.6 1/0.3 3/0.7 1/0.3 0 Mitchell-Jones et al. 1999, Long 2003 
Bosnia mam 3 1/1.2 2/0.9 2/0.9 1/0.7 1/0.3 1/0.3 2/0.5 1/0.4  1/0.4 0 Mitchell-Jones et al. 1999, Long 2003 
Bulgaria mam 7 1/0.7 5/1.9 5/1.9 2/1.1 2/0.5 2/0.5 4/0.9 1/0.3 2/0.4 1/0.3 0 Mitchell-Jones et al. 1999, Long 2003 
Croatia mam 9 1/0.9 4/1.7 4/1.6 2/1 2/0.5 3/0.8 5/1.2 2/0.7 2/0.5 1/0.3 0 Mitchell-Jones et al. 1999, Long 2003 
Cyprus mam 2 1/0.6 1/1.1 1/1.1  1/0.3 1/0.3 2/0.6 1/0.4 1/0.3 1/0.4 0 Mitchell-Jones et al. 1999, Long 2003 
Czech Republic mam 12 x 6/2.5 6/2.4 2/1.1 3/0.8 2/0.6 8/1.8 2/0.7 2/0.4 1/0.3 0 $QGČUD	+DQ]DO$QGČUD	%HQHã$QGČUD	ýHUYHQê 
Denmark mam 8 3/1.2 5/2.2 5/2 1/0.4 1/0.3 1/0.3 6/1.7  3/0.7 1/0.3 0 Mitchell-Jones et al. 1999, Long 2003 
Estonia mam 5 2/1.2 4/1.3 4/1.3 1/0.3   3/0.7   1/0.4 0 Mitchell-Jones et al. 1999, Long 2003 
Finland mam 9 2/1.1 5/1.2 5/1.2 1/0.2 2/0.9 2/0.4 6/1.1 1/0.3 1/0.2 1/0.3 0 Mitchell-Jones et al. 1999, Long 2003 
Corsica mam 4 1/0.8 1/1.6 1/1.2  3/0.9 3/0.9 4/1.2 1/0.3 3/1.1 1/0.5 0 Mitchell-Jones et al. 1999, Long 2003 
France mam 16 1/0.3 6/1.9 7/2.1 3/1.2 4/0.8 3/0.7 11/2.1 2/0.5 5/0.9 2/0.5 0 Mitchell-Jones et al. 1999, Long 2003 
Macedonia mam 5 1/1.2 4/1.7 4/1.6 2/2 1/0.3 1/0.3 3/0.8 1/0.5  1/0.4 0 Mitchell-Jones et al. 1999, Long 2003 
Germany mam 12 3/1.1 6/1.8 6/1.8 2/0.7 3/0.6 2/0.6 9/1.8 1/0.3 4/0.8 1/0.2 0 Mitchell-Jones et al. 1999, Long 2003 
Crete mam 2     2/0.6 2/0.6 2/0.6  2/0.6  0 Mitchell-Jones et al. 1999, Long 2003 
Ionia Island mam 1     1/0.4 1/0.4 1/0.4  1/0.3  0 Mitchell-Jones et al. 1999, Long 2003 
Greece mam 2 1/0.4 2/0.7 2/0.7 1/0.5   1/0.2   1/0.3 0 Mitchell-Jones et al. 1999, Long 2003 
Northeast Aegean Island mam 2     1/0.3 1/0.4 2/0.7  1/0.3  0 Mitchell-Jones et al. 1999, Long 2003 
South Aegean Island mam 1     1/0.3 1/0.3 1/0.4  1/0.3  0 Mitchell-Jones et al. 1999, Long 2003 
Hungary mam 7 x 5/1.7 5/1.6 1/0.4 2/0.5 2/0.6 5/1.2 1/0.3 2/0.4 1/0.3 0 Mitchell-Jones et al. 1999, Long 2003 
Iceland mam 4 1 2 3 1 1 2 3  1 1 0 Mitchell-Jones et al. 1999, Long 2003 
Ireland mam 6 1/0.4 2/0.7 3/1  2/0.4 1/0.3 5/1.4  3/0.7 1/0.3 0 Mitchell-Jones et al. 1999, Long 2003 
Israel mam 4 2 2 2 1  1 1 2  1 0 Mitchell-Jones et al. 1999, Long 2003 
Italy mam 12 1/0.3 4/1.3 4/1.3 2/1.1 5/1.2 5/1.2 8/1.6 1/0.3 5/1 1/0.3 0 Mitchell-Jones et al. 1999, Long 2003 
Sardinia mam 6 1/0.5 2/1.2 2/1.2 1/1.6 4/1.1 4/1.1 4/1.1 1/0.4 4/1 1/0.4 0 Mitchell-Jones et al. 1999, Long 2003 
Sicily mam 6 1/0.7 2/1.2 2/1.2 1/4.4 3/0.9 3/0.8 5/1.3 1/0.4 2/0.5 1/0.3 0 Mitchell-Jones et al. 1999, Long 2003 
Latvia mam 4 2/1.5 4/1.4 4/1.4 1/0.3   2/0.5   1/0.4 0 Mitchell-Jones et al. 1999, Long 2003 
Liechtenstein mam 1 x 1/38 1/38    1/0.6   1/0.9 0 Mitchell-Jones et al. 1999, Long 2003 
Lithuania mam 5 2/1.6 4/1.4 4/1.4 1/0.4 1/0.3 1/0.3 3/0.7 1/0.4  1/0.3 0 Mitchell-Jones et al. 1999, Long 2003 
Luxembourg mam 6 x 4/5 4/5 2/6.6 2/0.8 2/1.2 4/1.4 1/0.6 2/0.7 1/0.5 0 Mitchell-Jones et al. 1999, Long 2003 
Malta mam 4 1/13.4 1/3.3 1/3.3  2/1.4 3/2 3/5.6  2/0.9 1/0.6 0 Mitchell-Jones et al. 1999, Long 2003 
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Moldova mam 5 1 3 3 1 1 1 4  1 1 0 Mitchell-Jones et al. 1999, Long 2003 
Monaco mam 1 1/3.3 1/3.3 1/3.3    1/3.3   1/3.3 0 Mitchell-Jones et al. 1999, Long 2003 
Netherlands mam 9 3/1.2 5/1.8 6/2.1 3/1.3 2/0.5 1/0.4 5/1.4  4/1 2/0.6 0 Mitchell-Jones et al. 1999, Long 2003 
Norway mam 7 1 4 4 1 2 3 4 1 1 1 0 Mitchell-Jones et al. 1999, Long 2003 
Svalbard mam 1     1  1  1  0 Mitchell-Jones et al. 1999, Long 2003 
Poland mam 9 2/1.2 6/1.8 6/1.7 2/0.7 2/0.5 2/0.6 6/1.2 1/0.3 2/0.4 1/0.3 0 Mitchell-Jones et al. 1999, Long 2003 
Azores mam 2 1 1 1  1 1 2  1 1 0 Mitchell-Jones et al. 1999, Long 2003 
Madeira mam 2 1 1 1  1 1 2  1 1 0 Mitchell-Jones et al. 1999, Long 2003 
Portugal mam 4 1/0.4 2/0.8 2/0.8  2/0.6 2/0.5 3/0.7 1/0.3 2/0.4 1/0.3 0 Mitchell-Jones et al. 1999, Long 2003 
Romania mam 6 1/0.4 4/1.2 4/1.1 2/0.6 2/0.5 2/0.5 4/0.8 1/0.3 2/0.4 1/0.3 0 Mitchell-Jones et al. 1999, Long 2003 
Russia mam 8 1 5 5 1 1 1 6  1 1 0 Mitchell-Jones et al. 1999, Long 2003 
San Marino mam 1 X 1/3.3 1/3.3    1/1.2   1/1.2 0 Mitchell-Jones et al. 1999, Long 2003 
Serbia mam 4 1 3 3    3   1 0 Mitchell-Jones et al. 1999, Long 2003 
Slovakia mam 8 X 5/2.3 5/2.3 2/1.4 2/0.6 2/0.6 6/1.4 1/0.4 2/0.5 1/0.3 0 Mitchell-Jones et al. 1999, Long 2003 
Slovenia mam 4 1/0.9 3/1.9 3/1.7 2/1.8 1/0.3 1/0.3 2/0.5 1/0.4  1/0.4 0 Mitchell-Jones et al. 1999, Long 2003 
Balearic Island mam 3 1/0.7 1/2.7 1/2.7  1/0.4 2/0.7 2/0.6  1/0.3 1/0.4 0 Mitchell-Jones et al. 1999, Long 2003 
Canary Island mam 5 1/0.5 1/9.3 1/9.3  2/0.6 3/0.9 3/1 2/0.7 2/0.7 1/0.4 0 Mitchell-Jones et al. 1999, Long 2003 
Spain mam 8 1/0.4 3/1 3/0.9 1/0.4 3/0.6 3/0.6 3/0.6 2/0.5 2/0.4 1/0.3 0 Mitchell-Jones et al. 1999, Long 2003 
Sweden mam 11 2/1.2 5/1.2 6/1.4 2/0.5 3/0.8 4/0.8 7/1.3 1/0.3 3/0.7 1/0.3 0 Mitchell-Jones et al. 1999, Long 2003 
Switzerland mam 11 X 5 5 2 3 3 8 2 3 1 0 Mitchell-Jones et al. 1999, Long 2003 
Ukraine mam 6  3 3 1 2 2 4 1 1 1 0 Mitchell-Jones et al. 1999, Long 2003 
United Kingdom mam 12 2/0.7 2/0.7 3/1 2/0.5 2/0.4 3/0.7 9/2.1 1/0.3 3/0.6 2/0.5 0 Mitchell-Jones et al. 1999, Long 2003 
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Appendix S2. An alternative generalized linear model with log-link function and Poisson errors of the relationship between alien 
species numbers (y, numbers shown only for the range of predicted values) and habitat area (x, ln transformed). Taxonomic groups: 
symbols and heavy fitted lines; habitat types (in italics): light fitted lines. The model does not enable unequivocal factor level 
reduction for intercepts of the individual habitats; consequently, only woodland and coastal habitats with the same intercepts are 
collapsed together. Insects (diamonds): y1 = exp(-0.99 + 0.33x); plants (dashes): y2 = exp(1.53 + 0.11x); aquatic habitats: y3 = exp(-
0.11 + 0.15x); urban habitats: y4 = exp(0.69 + 0.15x;) riparian habitats: y5 = exp(0.11 + 0.15x); arable land habitats: y6 = exp(-0.28 
+ 0.15x); herptiles (squares), birds (crosses), mammals (triangles), coastal and woodland habitats: y7 =  exp(-0.49 + 0.15x); mires: y8 
= exp(-0.84 + 0.15x); heathlands/scrub: y9 = exp(-0.86 + 0.15x); grasslands: y10 = exp(-1.06 + 0.15x; bare land habitats: y11 =  
exp(-1.30 + 0.15x). Statistics for the minimal adequate model are F = 187.777; df = 13, 873; P < 0.001; r2L = 0.751. (Some observed 
data on herptiles, birds, insects, mammals and plants are slightly shifted to make all points visible). The model has a similar structure 
as the linear model in the main text. The most important difference is that this model predicts higher numbers of alien plant species, 
but their less rapid increase with increasing habitat area than the linear model. However, as in the linear model in Fig. 2, the rate of 
increase across habitats of insects and plants differs from vertebrate groups (deletion test on the same rate of increase for all 
taxonomic groups: F = 24.11; df = 4, 868; P < 0.001) and is the same across taxa in all habitats (deletion test on different rate of 
increase in individual habitats: F = 0.44; df = 9, 859; NS), although the habitats differ in the number of alien species (deletion test on 
the same number of species in all habitats: F = 43.76; df = 8, 875; P < 0.001).  
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